ROCK inhibitor (Y-27632) disrupts somitogenesis in chick embryos.
In chick embryos, administration of cadmium (Cd) induces ventral body wall defects (VBWD) similar to human omphalocele. It has been shown that failure of proper VBW formation may be due to disruption of somite development during early embryogenesis. In the VBWD chick model, Cd causes abnormal cell death in the somitic region resulting in improperly developed somites and tortuosity of the neural tube. However, the exact molecular mechanisms leading to VBWD still remain unclear. Wnt signaling is crucial during embryogenesis and plays a key role in normal somite formation. The Rho-associated coiled-coil containing protein kinase (ROCK) is involved in the non-canonical Wnt pathway which controls actin cytoskeleton assembly and cell contractility, and contributes to several developmental processes including somitogenesis. ROCK gene expression levels have recently been reported to be significantly decreased in the Cd-induced VBWD chick model. We designed this study to investigate the hypothesis that administration of ROCK inhibitor (Y-27632) in the absence of Cd disrupts somitogenesis and could contribute to the development of VBWD during early embryogenesis. After 60 h of incubation chick embryos were transferred from eggs to culture dishes containing 20 μM of Y-27632 for experimental group (Y-27, n = 22) or chick saline for controls (n = 14). Following 24 h in the incubator they were assessed for stage development and gross abnormalities in morphology using the dissecting microscope. Western blot was performed to confirm Y-27632 inhibition of ROCK downstream signaling using an antibody against phosphorylated cofilin-2. 20 (90.9 %) embryos from Y-27 group and all controls were alive at examination. Morphological abnormalities were detected in 14 (70 %) Y-27 embryos. Somites appeared improperly developed, flattened in the cranio-caudal direction, and elongated in transverse direction in relation to controls. Chick embryos in Y-27 also presented with tortuosity of the neural tube in the lumbosacral region. Western blot analysis showed inhibition of cofilin-2 phosphorylation in affected embryos in comparison to controls. Our study provides evidence that ROCK inhibitor results in the disruption of normal somitogenesis in chick embryos which may contribute to the failure of fusion of the anterior abdominal wall causing VBWD.